Photosynthetic functions and thylakoid membrane polypeptide composition in light-sensitive mutants of Chlamydomonas reinhardii.
In this paper we compared the pigment composition, photochemical activity, chloroplast ultrastructure, thylakoid membrane polypeptide composition and ribosomal content of wild-type and seven light-sensitive mutants of Chlamydomonas reinhardii.All the mutants had low chlorophyll and carotenoid content compared to wild-type. Mutants lts-30 and lts-135 were also characterized by a complete absence of visible carotenoids, while mutant lts-19 was fully deficient in chlorophylls.In most mutants, the chloroplast fragment could not carry out any DCIP photoreduction and O2 evolution was also blocked. The PSI/P700/activity was decreased in most cases.The mutant strains contained mostly single lamellae in their plastids, that is the stacking capacity of the thylakoid membranes was very decreased or fully absent. In most cases the number of lamellae was also very low.The relative amounts of 70 S ribosomes were decreased in all of the mutants. The thylakoid membranes showed anomalies in the region of 24 000-30 000 dalton polypeptides. The common characteristic for them was the relatively higher amount of the 30 000 dalton polypeptide and considerably decreased level of the 27 000 and 24 000 dalton polypeptides relative to the wild-type. These polypeptides were probably constituents of the chlorophyll-protein complex II which has been suggested to be the light harvesting pigment complex for PSII. The polypeptide of 30 000 daltons is the precursor for the LHCP apoprotein (24 000 dalton protein). It may be that the lighstimulated conversion of this precursor into LHCP apoprotein was blocked in our pigment-deficient mutants.